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COMPLETE SPECIFICATION 1 

Diazacarbocyanine Bases 
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We, J. R. Geigy S.A., a Swiss Company 
of Basle, Switzerland, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: — 

This invention relates to new diazacarbo- 
cyanine bases. 

According to the present invention there 
are provided new dUazacarbocyanine bases of 
the general formula I: — 



— D 



i 1 



D 2 1 



N- (CH = CH) - C- N- N= C - C= (ch- Ch)^ N 
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where R A is selected from hydrogen, alkyl, 
aryl and aralkyl groups, R 2 is an alkyl, aryl 
or aralkyl group, m and n are the same or 
different and are each nought or one, and 
D x and D 2 are the same or different and 
are each a residue of a five-membered or 
six-membered heterocyclic nitrogen nucleus. 
It is to be understood that the heterocyclic 
nuclei may be polynuclear, the additional 
rings being themselves isocyclic. Thus each 
may contain a fused benzene ring as, for 
example, in a quinoline nucleus. Phenyl 
groups and fused isocyclic groups present 
in the compounds may themselves carry sub- 
stituent groupings, e.g. alkyl, aryl, alkoxy, 
hydroxy, amino or acylamino groups or 
halogen atoms (e.g. chlorine or bromine). 

Examples of heterocyclic nuclei of which 
D 3 and D 2 may be the residue are thiazole, 
pyridine, pyrimidine, thiadiazole and their 
partially reduced derivatives (e.g. thiazoline) 
and the polynuclear derivatives of these, such 
as benzothiazole, quinoline and benzimin- 
azole. Where the residues T> x and D 2 in- 



Clt ^4 tertiai T nitrogen atoms of the form 
— NR 1 — R* may be hydrogen, alkyl, aryl, 
or aralkyl. J 3 

The group R, i s preferably hydrogen or 
an alkyl group containing up to 4 carbon 
atoms and the group R 2 is preferably an alkyl 
group containing up to 4 carbon atoms or 
a phenyl groupi 

The aforesaid compounds are valuable 
dyestuffs for polymeric materials consisting 
essentially of polymers of acrylonitrile and 
copolymers of acrylonitrile with other mono- 
menc materials. Generally the polymers 
will contain at least 85 per cent of acrylo- 
nitrile units and a particular commercial 
material of the type, essentially in the form 
of textile fabric, is sold under the Registered 
Trade Mark ORLON. Such polymers are 
difficult to dye by the use of conventional 
dyestuffs and the compounds of the present 
invention provide a new class of dyes tuff 
of exceptional value in the dyeing of such 
materials. The dyeing may be effected from 
solution in a dilute acid medium or from 
dispersion. 

According to a further feature of the in- 
vention compounds of general formula I are 
prepared by condensing together a ketone of 
the general formula II: — 

i 0 7 , 

N— (CH-CH) n = C - COR 2 • H 



with a hydrazine derivative of the formula 
HI:— 
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It is to be observed that where, m the 
compound of formula HI, R, is . 
ItoZ the compounds maybe 
simple heterocychc hydrazmes ot iormuw 
5 IV: — 

r °i i , ^ 

M the tautomeric form of formula v . 

Dt ft r-— D 2-— 1 

i=(CH- cH) m = C-NH-N=C - C = (CH- CH )n = H 

... V 



The condensation is preferably effected 
in the presence of a dduent, eg. 
and it is advantageous to have presen* ^ an 
acid catalyst, e.g. acetic aad. The^ am 

15 densation is accelerated by heating the re- 
a^te toeether and the diazacaroocyanine 
h!" can ^usually be isolated by coohng 
the reaction mixture. Alternatively, itcan 
be caused to separate by adding a dOucnc 

20 in which the product is insoluble, e.g. water 

a further feature of the in- 
vention^ Tcompound cf general formula I 
Sem Rl is an alkyl group j«j bepre- 

30 Suitable intermediates of formula H are 
as foUows (throughout me Specificamn tem- 
peratures given are m degrees Centigrade).— 



55 



60 



2-Benzoyl-l-memyibenziminazole 

Manddic acid (12.4 g.), f-methylammo- 
aniline (6.8 g.), water (35 mL) and concen- 
oated hVdrochloric acid (22 mL) were boded 
under reflux for 40 minutes. After coohng, 
X solution was made alkaline with ammonia 
to prednhate an oil which sohdified on 
scraS? and was recrystallised from aqueous 
emanol to give l-memyW^hydro^benzyl- 
benziminazole as buff needles, m.pt 13/ . 

The above alcohol (5.0 g.) was dissolved 
in ietic acid (34 mL) and a solution of 
^dLn dichromate (2.7 g0 ™ w«« : <? «J0 
added The mixture was boiled under reflux 
for 35 mmutes, diluted with water (50 mL) 
Sfmade alkahne with .ammonia tc . pteopi- 
tate an oil which rapidly sohdified. Re 
50 crystallisation from ethanol g*£/^°g 
1-memyloenanimazole as white needles, 

m-pt. 66—7°. 
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2-Acetyl-l-memylbenznninazole. 

By the above process 2 - « - Wg 
ethvl - 1 - methylbenzimmazole (buff needles 
S?St 86-7° from water) was prepared 
££ ^mTmylammoanuine and lactic, aad, 
^oxidised to give 2 - acetyl - 1 - mediyl- 
Shninazole (white microcrystals, m.pt. 
64 — 5° from water). 

2 -»S 0 sSum (4.1 g.) and dry toluene 
iSefL^^rbo U Mr^ 
faffhS. A mixture of ethyl ^aldmate 
§41 *) and dry ethyl acetate (15.8 g.) was 
aided m wo portions. A solid separated 
rSy^nd after 1 minute me mixture be- 
came too thick to stir. After heating m an 
ITLk at 115° for 6 hours, the *ohd was 

filtered off ground with ether and dried in 
filtered on gru™ added tQ 

fmixSe ofconcenUed sulphuric acid (30 
mlTS water (915 mL) and the mumue 
h^ted on a steam bath for 7 hours. The 
Se°was men made attajne wttib sodium 
hydroxide and steam distilled to give 2 Uttes 

acid (76 g.) were ta^V'JoSaJte 
necked flask in an od oath at *41>--13U iox 
? hours The mixture was cooled and the 
LsSfi tick gum dissolved > benzene. 
On sh&ing the benzene solution with. N- 
^um^droxide (2x100 mL), a solid wa 
precipitated which was filtered off and re- 
^rystallised from benzene to give 2-hydroxy- 
Senzylbenzothiazole as colourless needles, 

"'The^co'hol (28 g.) thus obtained was, dis- 
solved Acetic acil (258 mL) and a solution 
of sodium dichromate (16.3 g.) m water (43 
added. The mixture was boiled under 
Six for 45 minutes and added to water 
(15 ItoS) to precipitate a solid which was 
§43 off and recrystalteed from ethanol 
to give 2-benzoylbenzothiazole as white 
needles, rn.pt. 102°. 

2-Benzoylbenziminazole ,. • 

Manddic acid (50 g.), ^-phenylene diamme 
(24 g.), water (140 mL) and concentrated 
hVdrochloric acid (88 mL) were boD^d under 
X for 40 minutes. The mixtore was 
diluted with water, cooled and e^ess 
ammonia added to give a white 

filtered off and recrystalhscd from 
a^ous ethanol to give 
bmziminazole as white needles, ntpi. 

20 Th?prcduct was oxidised as above to yield 
2-b^yfoeazinnnazole as colourless needles 
from ethanol, rn.pt. 214 — 5 . 
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2-Acetylbenzothiazole 

In a similar manner to that used for 2- 
benzoylbenzothiazole, lactic acid and o- 
aminothiophenol gave 2-*-hydroxyethylbenzo- 
5 thiazole, b.pt. 140 — 160° at 1 mm which 
then crystallised and was recrystallised from 
cyclohexane to give pale yellow needles, rn.pt. 
62 — 3°, and oxidation of this alcohol gave 
2-acetylbenzothiazole from ethanoi as colour- 

10 less needles, rn.pt 111—112°. 
2-Ac^tylbenziminazole 

In a similar manner to that used for 2- 
benzoylbenziminazole, lactic acid and a- 
phenylene diamine gave 2-a-hydroxyethyl- 

15 benziminazole from water as colourless 
needles, m.pt. 181—2° and 2-acetylbenz- 
iminazole from water as colourless leaflets, 
m.pt 180—1°. 

2-Benzoylpyridine was prepared by the 

20 method of Wolffenstein and Hartwich, 
Berichte, 1915, 48, 2047. 

4-Benzoylpyridine was obtained from iso- 
nicotinyl chloride by a method similar to 
that used to prepare the 2-compound. It/ 

25 was obtained as a colourless solid, b.pt. 179 — 
184° at 15 mm., rn.pt. 70°. 
2-Propionylbenzothiazole 

o-Aminothiophenoi (19.2 g.) and a-hydroxy- 
n-butyric acid (17.5 g.) were heated in an 

30 oil bath at 140° for 4 hours and the tem- 
perature in the reaction mixture then raised 
during 1 hour to 200°. The mixture was 
then distilled under vacuum collecting, after 
a forerun, from 150 — 80° at 1 mm. The 

35 distillate slowly solidified and was recrystal- 
lised from cyclohexane to give 2-x-hydroxy- 
propylbenzothiazole as colourless leaflets, 
m.pt. 90—92°. This alcohol (5.0 g.) was 
dissolved in acetic acid (46.5 ml.) and a solu- 

40 tion of sodium dichromate (3.7 g.) in water 
(9.4 ml.) added. The mixture was bciled 
under reflux for 1 hour and diluted with 
water (150 ml.). An oil was precipitated 
which slowly acidified on cooling and was 

45 filtered off and recrystallised from cyclo- 
hexane to give the pure compound as pale 
yellow needles, rn.pt. 97°. 
2-Phenylacetylquinoline 

Sodium (3.0 g.) was pulverized and placed 

50 under dry toluene (35 ml.). While stirring 
and heating in an oil bath at 120°, ethanoi 
(8.0 ml.) was added and when the sodium 
was no longer visible a mixture of ethyl 
quinaldinate (20 g.) and ethyl phenylacetate 

55 (18.9 g.) were . added. The mixture was 
heated and stirred for a further 6 hours and 
then cooled. After dilution with ether (100 
ml.), the precipitated solid was filtered off, 
washed well with ether and dried. The 

60 solid was added to a mixture of water (50 
ml.) and concentrated hydrochloric acid (12.4 
ml.) and the mixture boiled under reflux 
for 1 hr. and cooled to precipitate a sticky 
solid. This solid was filtered off and mixed 

65 with 2N sodium carbonate (200 ml.) when 



some of the material dissolved and the re- 
mainder became nicely crystalline. Addition 
of excess potassium carbonate to the hydro- 
chloric acid solution gave a little more solid 
and the combined non-acidic solids were 70 
filtered off and recrystallised from ethanoi 
to give the pure ketone as colourless needles, 
m.pt. 110—2°. 

Suitable intermediates of formula IH are 
obtainable by methods known in the litera- 75 
ture. The following, referred to later here- 
in, do not appear to have been previously 
described. 

2-Hydrazono-1^2-dihydro-methyl 

quinoline 80 
l-Memylqiimoline-2-thione (17.2 g.) and 
methyl toluene-p-sulphonate (18.3 g.) were 
heated at 100° for £ hour. Water (50 ml.), 
ethyl hydrazinoformate (10.2 g.) and tri- 
ethylamine (10.9 g.) were added and the 85 
mixture boiled under reflux for £ hour. The 
mixture was filtered hot to remove a red 
solid and the filtrate cooled to precipitate an 
orange crystalline mass which was filtered 
and dried, 15.3 g., m.pt. 110—113°. The 90 
compound (9.5 g.) and concentrated hydro- 
chloric acid (50 moL) were boiled under 
reflux for 8 hours. The resulting colourless 
solution was diluted with water and basified 
with excess ammonia to give a red solid 95 
which, after cooling, was filtered off and 
^| d ' 7< P vill £ **** hydrazine,* m.pt. 

6-Ethoxy-2-hydrazono-3-methylbenzthi- 

azoline jqq 

6-Ethoxy-2-methylthiobenzothiazole (21 g.) 
and methyl toluene-p-sulphonate (17.8 g.) 
were fused at 140—160° for 1-| hours. The 
resulting solid was dissolved in ethanoi (100 
ml.) and ethyl hydrazinoformate (10 g.) and 105 
triethylamine (14 ml.) added. The mixture 
was boiled under reflux for l£ hours to 
give a white solid which, after cooling, was 
filtered off and washed well with water. After 
drying the carbethoxyhydrazone compound 110 
was obtained as white needles, rn.pt. 169 — 
71° (resolidifying and finally melting at 279 — 
81°), 24.5 g. 

This material may be hydrolysed either: 

(a) The substance (10 g.) and concen- 115 
trated hydrochloric acid (50 ml.) were boiled 
under reflux for 5 hours. After dilution 
with water (100 ml.), excess ammonia was 
added to precipitate a solid which was 
filtered off and recrystallised from ethanoi 120 
to give pure hydrazone as off-white needles, 
rn.pt. 142°. 

Cj>) substance (10 g.) 3 ethanoi (10 ml.), 
40% sodium hydroxide (10 ml.) and water 
(20 ml.) were boiled under reflux for 4 hours. 125 
After dilution with water (50 ml.), the pre- 
cipitated solid was filtered off and recrystal- 
lised from ethanoi to give the pure product, 
m.pt. 142°. 

The following carboethoxyhydrazones and 130 
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hydrazones were prepared by ^thods ^ 
o™« to the above process; hydrolysis "was 
Keved ty methods^) and (b) as mtoted. 
2 - Hy^o a o^metho^-^yltenzo_ 

less needles, rn.pt. 163—3 . , , 

2 Hydrazono - 3 - methyl - 5 - methyl- 
jj. »i _ 1-3-4 - thiadiazohne was ob- 
Sned (b), via the carboemoxyhydrazone 

15 <in?t 104°), from ethanol as colourless 
^Hy^on^^chloro - 3 - methyl- 
beLtSoline was obtained (b), y* the 
carboethoxyhydrazone (m.pt 231 ), as ; pale 

20 yellow needles from benzene, rn.pt. 13*— 

^'hydrazono - 1:4 - dihydro - 1 - methyl- 
4-SyUWoquinolme (5.1 g.) and methyl 

Solved L water (50 ml.) and hgrae. 
hydrate (10C »%) d ^ 
tore was heated at WOWr no so iidjfied 

with 2-chlOTO-4.6^e^i pyn^ 
ethanol Recrystalbsauon j^o m at 
product in form of needles wnicu 
40 "l-H^azmc^phenyl-pyrito wa^ ob- 
40 tained by trea^g hy toe hytote vnth 3 
cUoro^phenyl-pyndazme m emy^ 
Recrystallisation from methanol yields neeui 

45 ^r P foUowmg C >xamples will serve to 

illustrate die invention: — 

Example 1 „ ,.. , 
i (% Methyl - 2 - benzothiazohnyhdene)- 
1 " 2 . (V - 1 - methyl - 2 - benziminazolyl- 

50 benzylidene) hydrazine. - - i 

-7 Henzovl - 1 - methyl - benzimmazole 
^21~ J?3l 3 - methyl - 2 - hydrazono- 
So&t (1.79 60 (Fuchs andGmuaug 
bet, 1928, 61, 57) were dissolved m tot 

55 ethanol (12 nU-J ^^^for 5 
added to the solution. Atter ZTtavc ear*- 
— es, ^.^^^eTfroni 

60 platen m-pt. 142—5°. 

F Example 2 



70 



75 



«r<> and 3 - methyl - 2 - hydrazonobenzo- 
&SL (1.79 g-) were dissolved m tat 
n? ml") and acetic aad (1.0 ml.} 
Jd5? ( Mte7'boiling for five minute, >a 
"Sd was precipitated and,. aft« 
filtered off and recrystalhsed ^ from ethanol 
to give the product as pale yellow needles, 

rn.pt. 188—9°. 

r Example 3 . 

i <3 - Methyl - 2 - benzothiazohnyhdene)- 
1 " ( 1 . (« ! 2 - pyridylethylidene) hydrazine 
1 Acetvlpyridme (2-4? gO CP**? ' Ber " 
1901~ Jf^SSoTmd 3-methyl-2-hydrazono- 
1VU1, T^,.?*: _n W€re dissolved m 
%enzothiazohne (3.6 gO wer , c ~t°f n m \ \ 
w>t ethanol (20 ml.) and aceuc acid (2.0 mi.) 

AfreT boiling for ten minutes the 
added. Alter ^ v e a crystalline solid 

solution was cooled » S^fHfcrf f rom 
which was filtered o% 
benzene-light petroleum to give Jfegf" 
as very pak yeUow rhombs, rn.pt 135 . 

J r Example 4 
1 C3 - Methyl - 2 - benzodnazolinylidene)- 
2 - (« - 4 - pyridylethylidene) hydrazme 
4-Acetylpyridine (2.02 g.) (Rimer, ibid. 
4250) and 3 - methyl - 2 - hydfazoBobenzo- 
Sline (3.0 g.) were dissolved m tat 
ethanol (30 ml.) and acettc acid (2.0 mL} 
added The solution was boiled for 5 
Snutes, cooled and diluted withwater to 
precipitate a solid which was filtered off 
Li KcrystalUsed from benzene to give the 
product as pale yellow needles., rn.pt 188 . 

Example 5 
i f3 - Ethvl - 2 - benzothiazohnylidenehZ- 
f. - 2 - qumolylethylidene) hydrazine 
2icetylqumoline y (l-71 g ) an d S^Jg- 
hydrazonoboozothiazohne (1.94 f;.) (™f 
and Grauaug toe. rit) were <*«^ 
ethanol (20 ml.) and acC ^r 'reflSng for 
added to the soration. Alter tent's 
4 minutes the solution was cooled to pre 
Hnitate a solid which was filtered ott ana 
reSlhsed from 50-50 tagee thanol 
to give the frodwrt as yellow leaflets, m.pt. 

127° „ , 

Example 6 ' N n 

1 - C3 - Ethvl - 2 - benzothiazohnylidene) - z- 
(a - 2 - benzothiazolylbenzyhdene) hydr- 

2-B^S>ylbenzothiazole (2.39 g.) and 3- 
emyl-2-hydrazcmoberizothiazohne (li'* %■) 
w«e dissolved in hot ethanol (20 mL) and 
Sc acid (1.0 ml.) added to the. anxture- 
After boiling under reflux for 3 minutes Has. 
^tion wat cooled to V*«*>«** ^ 
which on scratching became sohd. This 
Tolid was filtered off and recrystalhsed from 
50-50 ethanol benzene to give the product 
as yellow needles, m.pt 175 — in • 

Example 7 . . 
1 (% - Methyl - 2 - benzothiazohnyhdene)- 
2 - (t- 2 - benzothiazolylbenzyhdene) 

zJenzoytonzothiazole (2.39 g-) and 3- 
m e1hV2-hWoaobenzothiazohne (L79 g-) 
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were dissolved in hot ethanol (20 ml.) and 
acetic acid (1.0 ml.) added. After boiling 
under reflux for 3 minutes the solution was 
ccoled to precipitate a solid which was filtered 
5 off and recrystalliscd from ethyl acetate to 
193° ^ * TO * UCt y eilow needles, rn.pt. 

Example 8 
1 - (3 - Methyl - 2 - benzothiazolinylidene)-2- 
10 (« - 2 - benziminazolylbenzylidene) hydr- 

azine 

2 - Benzoylbenziminazole (2.5 g.). and 3- 
methyl - 2 - hydrazonobenzothiazoline (2.8 
g.) were dissolved in hot ethanol (60 ml. 

15 and acetic acid (5.1 ml.) added. After boil- 
ing under reflux for 5 minutes the mixture 
was diluted with water to give a yellow solid 
which was recrystallised from benzene to 
give the product as yellow needles, m.pt. 

20 236—237°. y 

Example 9 
1 - (3 - Methyl - 2 - benzothiazolinylidene)-2- 
(a - 2 - benzothiazolylethylidene hydra- 
azme " J 

25 2-Acctylbenzothiazole (6.9 g.) and 3- 
mcihyl - 2 - hydrazonobenzothiazoline (7 0 
g.) were dissolved in hot ethanol (100 ml) 
and acetic acid (10 ml.) added. After re- 
fluxing for 3 minutes, the mixture was cooled 

3v to give a yellow solid which was filtered off 
and recrystallised from benzene to give the 
product as yellow needles, rn.pt. 215°. 

Example 10 
1 - (3 - Methyl - 2 - benzothiazolinyttdene)- 

35 2 - (a - 2 - benziminazolylethylidene hydr- 

azine 

2 - Acetylbenzirninazole (2.5 g.) and 3- 
methyl - 2 - hydrazonobenzothiazoline (2,8 
g ) were dissolved in hot ethanol (60 mL) 

40 and acetac acid (5.1 ml.) added. After boil- 
ing under reflux for 5 minutes, the mixture 
was cooled to give a solid which was filtered 
off and recrystallised from ethanol to give 
the product as pale yellow needles, rn.pt. 

45 236—7°. * 

Example 11 
1 - (2 - Beircothiazolyl) - 2 - (a - 2 - benzo- 
thiazolylethylidene) hydrazine 
2-Hydrazinobenzothiazole (1.65 g.) (Boe- 
50 gust and Cocker), J. Chem. Soc, 1949, 362) 
and 2-acetylbenzothiazole (1.77 g.) were dis- 
solved in ethanol (20 ml.) and acetic acid 
(1.0 ml.) added. After boiling for 20 minutes 
the solution was cooled to give a solid which 
55 was filtered off and recrystallised from 85% 
ethanol to give the product as pale yellow 
leaflets, m.pt 203—5°. 

Example 12 
1 - (2 - Benziminazolyl) - 2 - (a - 2 - benzo- 
oO thiazolylethylidene) hydrazine 

In a simila r mann er to that of Example 
11, 2-hydrazinobenziminazole (United States 
Patent No. 2,073,600) and 2-acetylbenzo- 
thiazole gave the product from ethanol as 
65 -yellow leaflets, rn.pt. 280 — 2°. 



Example 13 

1 - (3 - Ethyl - 2 - benzothiazolinylidene) - 2- 

( a - 2 - benzothiazolylethylidene) hydr- 
azine. 

2 - Acetylbenzothiazole (0.69 g.) and 3- 70 
ethyl - 2 - hydrazonobenzothiazoline (0.7 g.) 
were heated with ethanol (10 ml.) and acetic 
acid (1.7 ml.) for 4 minutes on a steam bath. 
On cooling, a solid was precipitated which 
was filtered off and recrystallised from ethanol 75 
to give the product as yellow needles, rn.pt. 
151—2°. 

The fqlkttpng diazacarbocyanine bases 
were prepared from the appropriate inter- 
mediates by methods similar to that of 80 
Example 3. 

Example 14 
1 - (3 - Methyl - 2 - benzotrnazolinylidene)- 
^ - (a - 4 - pyridylbenzylidene) hydrazine 
was obtained from ethanol as yellow micro- 85 
needles, nxpt. 153—6°. 

Example 15 
1 ; ( 3 - Methyl - 2 - benzothiazolinylidene)- 

2 - (a - 2 - quinolyl - /? - phenylethylidene) 
hydrazine was obtained from benzene as pale 90 
yellow microcrystals, m.pt. 199 201°. 

Example 16 
1 ; ( 3 - Methyl - 2 - benzothiazolinylidene> 
2 - (* - 2 - benzothiazolylpropylidene) hydr- 
azine was obtained from cyclohexane as pale 95 
yellow needles, rn.pt. 88 — 90°. 

Example 17 
1 - (6 - Ethoxy - 3 - methyl - 2 - benzo- 
tluazohnylidene) - 2 - (a - 4 - pyridylethyl- 
idene) hydrazme was obtained from ethanol 100 
as greenish-yellow plates, m.pt. 124°. 

Example 18 
1 - (1:2 - Dihydro - 1 - methyl - 2- 
qmnolinylidene) - 2 - (a - 2 - benzothiazolyl- 
ethylidene) hydrazine was obtained from ben- 105 
zene as orange plates, m,pt. 158°. 

Example 19 
ru; 1 " ^ eth( > x y - 3 - methyl - 2 - benzo- 
thiazolytoyhdene) - 2 - (« - 2 - benzothi- 
azolylethyhdeDe) hydrazine was obtained from HO 
ethanol as yellow microneedles, m.pt 190° 

Example 20 
1 - (5:6 - Dimethoxy - 3 - methyl - 2- 
berizothiazolinylidene) - (2 - (a - 2 - benzo- 
thiazolylethyhdene) hydrazine was obtained 115 
from ethanol as small yellow plates, m.pt. 

Example 21 
1 - (3 - Methyl - 5 - methylthio - 2 - a«- 
1:3:4 - thiadiazolinylidene) - 2 - (a - 2- 120 
benzothiazolylethylidene) hydrazine was ob- 
m^i : l 76°* Cthano1 as sma11 ? cn ° w ne edles, 

Example 22 
1 - (1:2 - Dihydro - 1 - methyl - 2- 125 
qiunohnyhdene) - 2 - (a - 4 - pyridylbenzyl- 
idene) hydrazine was obtained from ethanol 
as orange microcrystals, rn.pt. 143°. 
Example 23 
1 - (6 - Ethoxy - 3 - methyl - 2 - benzo- 130 
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tfaiazolinylidene) - 2 - (« - 2 - ben^thiazoly^ 
eSdene) hydrazine was obtained from 
SoTas greenish yellow needles, tn.pt- 

181 °- EXAMPLE 24 . 

5 i . C4-6 - Dimethyl - 2 - pyrmudyl) -2- 

/ a l 2 - ber^Xzolylethylidene) 

was obtained from ethanol as pale yellow 

needles, rn.pt 155—6°. 
,o Example 25 

15 259 °" EXAMPLE 26 

1 . (5 . Chloro - 3 - methyl - 2 benzo- 
tbiazolSyhdene) - 2 - (« - 2 

2 needles, m.pt. 197-9°. 

Example 27 , , . 
T n-4 - Dihydro - 1 - methyl - 4- 
. i- i" j ^\ 9 f a - 2 - benzothiazolyl- 

248 9°. 

Example 28 . 
i n Methvl - 2 - benzothiazolmyhdene)- 
30 1 " C l J (T- 2 - qumolylbenzylidene) hydr- 

3 "nEm - 2 - hydrazoaobei»zothiazoline 
«15 K)S 2-benzoylquinoline (Besthom, 
1908, 41 20K)(2.^-) were^ 
35 solved in hot ethand C^^*^ was 
add (1.5 ml.) added, ine cooled 
boued under t^^^Jf^S soUdified. 
to precipitate a ^^J^fS ethanol 
40 J^thf ^^"needles, m.p, 

163—5'. _ Q 

Example 29 . 
i Methvl - 2 - benzothiazohnyhdene)- 

" C | ~_ (a - 2 - benzothiazolyktbyhdene) 

45 hydrazine. , - heuzo- 

1 - (2 - Benzothiazolyl) - 2 - [* - z 
thiLolylethylidene) hydrazine (065 g-)(P£- 

ml.) was added ana tne so lution. 
20 minutes to give a ^e ycU^s 
The mixture was . well 
55 solid which was fi*ered ott ano^ 

« 215°, identical wuh^that of P 

i (1-2 - Dihydro - 1 - methyl - 4.6- 

65 SS°SSSfSS&X ^e product of 



Pxamole 24 and was recrystallised from hght 
S2n(b.p. 60-80°>-as yellow needles, 

rn.pt. 119-122°. 

r Example 31 _ n 

1 . (2:3 - Dihydro - 2 - methyl -6-70 
nhenvl - 3 - pyridazinylidene) - 2 - (« - 2- 
Sdiiazolylemylidene) hydrazme 
larlv obtained from the product of Example 
25* J$i recrystalhsed from cydohexanc as ^ 
small orange needles, tn.pt. • 
Example 32 

gas - w^°^ir " 

aTthTbril for i" hour. The dyebath isjdmost 
*mptedy exhausted. The dyedgoods are 
then soaped for 15 ^nnutes at 80° m 5000 
parts of water with the addition of !a sul- 
nhonated fatty add condensation product, W 
S atd dSd. The polyacxylomude fibres 
re dyed in pure yellow shades which have 
excellent fastness to washing and h gbL 

The preferred compounds of the present 
invention are those of Example 8 and 10 100 

The Present invention accordingly includes 
the new compounds of formula I and tauto- 
Sic formuU V, their production by the 
methods described, the dyemg of toge 
materials, particularly polyacrylonim^e 105 
Sb, by means of said compounds and 
the dyed materials so obtained. 
WHAT WE CLAIM IS: — 
£ Diazacarbocyanine bases of the general ^ 

formula: — 



r D|— *— f 2 ; "* "i 

| ! | _( CH =CH)-C=N-N=C-C=(CH-CH) n =N 
mula: — 

d, Rz r — °r — I 



— D 2 --^ i 
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3. Diazacarbocyanine bases according to 
claim 1 wherein R x is an alkyl group con- 
taining up to 4 carbon atoms. 

4. Diazocarbocyanine bases according to 
claim 1 or 2 wherein R 2 is an alkyl group 
containing up to 4 carbon atoms or a phenyl 
group. 

5. 1 - (3 - Methyl - 2 - benzothiazolinyl- 
idene) - 2 - (a - 2 - benziminazolylbenzyl- 
idene) hydrazine. 

6. 1 - (3 - Methyl - 2 - benzothiazolinyl- 
idene) - 2 - (a - 2 - benziminazolylethylidene) 
hydrazine. 

7. A process for the production of a 
diazacarbocyanine base as defined in claim 
1 which comprises condensing together a 
ketone of the formula: — 



r D 2 , 

N «■ (CH — CH) n = C — COR 2 

and a hydrazine derivative of the formula : — 



J---D, ] 

8. A process according to claim 7 wherein 
the condensation is effected in the presence 
of a diluent and an acid catalyst. 



9. A process for the production of a 
diazacarbocyanine base as defined in claim 1 
wherein Rj is an alkyl group, which com- 
prises subjecting to alkylation a compound 
of the formula set forth in claim 2. 

10. A process according to claim 9 where- 
in the alkylation is effected by treatment 
with an alkyl halide in the presence of a base. 

11. A process for dyeing polymeric 
materials comprising at least 85% of acrylo- 
nitrile units which comprises subjecting said 
materials to treatment with a solution in a 
dilute add^medium, or with a dispersion of 
a diazacarbocyanine base as defined in any 
of claims 1 — 6. 

12. Polymeric materials comprising at 
least 85% of acrylonitrile units dyed with 
a diazacarbocyanine base as denied in any 
of claims 1 — <>. 

13. A diazacarbocyanine base according 
to claim 1 or 2 as specifically set forth in 
any one of the foregoing specific Examples 
1—7, 9 and 11—31. 

14. A process for the production of a 
diazacarbocyanine base as defined in claim 1 
or 2 substantially as set forth in any one 
of the foregoing specific Examples 1 to 31. 

15. A process according to claim 11 sub- 
stantially as set forth in the foregoing specific 
Example 32. 

V. GAULAFENT, * 
Chartered Patent Agent, 
23 Roden Street, 
Ilford, Essex. 



PROVISIONAL SPECIFICATION 

Diazacarbocyanine Bases 



We, J. R. Geigy S.A., a Swiss Company, 
of Basle, Switzerland, do hereby declare this 
invention to be described in the following 
statement : — 

This invention relates to new diazacarbo- 
cyanine bases. 

According to the present invention there 
are provided new diazacarbocyanine bases of 
the general formula I: — 



Dj , 



£ r Do- — 



, i -2 r u 2—- 1 



wherein R 2 is selected from hydrogen, alkyl, 
aryl, aralkyl, hydroxyalkyl and carboxyalkyl 
groups, R 2 is an alkyl, aryl or aralkyl group, 
Zi and Za are the same or different and are 
each a methine (— CH=) group or a nitro- 
gen atom, m and n are the same or different 
and are each nought or one, and D 2 and D 2 
are the same or different and are each a 
residue of a five-membered or six membered 



heterocyclic* nitrogen nucleus. It is to be 
understood that the heterocyclic nuclei may 
be polynuclear, the additional rings being 
themselves heterocyclic or isocyclic. Thus 
each may contain a fused benzene ring as, 
for example, in a quinoline nucleus. Phenyl 
groups and fused isocyclic or heterocyclic 
groups present in the compounds may them- 
selves carry substituent groupings, e.g., alkyl, 
aryl, alkoxy, hydroxy, arnino or acylarnino 
groups or halogen atoms (e.g. chlorine or 
bromine). 

Examples of heterocyclic nuclei of which 
Lh and D 2 may be the residue are oxazole, 
thiazole, selenazole, pyridine, pyrrolenine, 
glyoxalme, pyrimidine, pyrazole, thiadiazole, 
triazole and their partially reduced deriva- 
tives (e.g. thiazoline) and the polynuclear 
derivatives of these, such as benzothiazole, 
quinoline, indolenine, beiiziiriinazole and 
quinazoline. Where the residues D 3 and D- 
m x^ e tertiar y nitf ogen atoms of the form 
— NR 1 — . Ri ma y be hydrogen, alkyl, aryl 
or aralkyl. 

The Group ^ is preferably hydrogen or 
an alkyl or hydroxyalkyl group containing 



25 



30 



35 



40 



45 



50 



75 



80 



85 



90 



95 



BEST AVAILABLE COPY 

BNSDOCID: <GB 685520A l_> 



885,520 



up to 4 carbon atoms and the group R 2 is 
preferably an alkyl group coating up to 
4 carbon atoms or a phenyl group. 
The aforesaid compounds are ^toaW 
5 dv«tuffs for polymeric materials consisting 
Stty of polymers of acrylomtnle and 
"opdySs of P acryIonitrile * 
mine materials. GeneraUy the polymers 
SnSn^™ 85 per cent of acryteutrik 
10 units and a particular co^ercial matcnal 
of the type, essentially in the form of :teXte 
fcj. J gold under the trade name OKLUN. 
SuS%olymL^r difficult to dye by the use 
of coSnal dyestuffs and the compounds 
15 of the present invention provide a new class 
of d^ffof exceptional value in the dyeing 
of S^materials. The dyemg may be 
eLSrom solution in a dilute acid medium 

20 ° r WdSrrrfurther feature of the m- 
vention, compounds of general formula I are 
prepared by condensing together a ketone 
of the general formula II: — 



r D 2 

i | 



25 with a hydrazine derivative of the formula 
HI: — 

:- * 1 

It is to be observed that where, m the 
compo-Ud of formula HI, R is a hydrogen 
30 atoS tbe compounds may. be regarded^ 
3 simple heterocyclic hydrazmes of formula 
IV:— 



• * 

'n=(cH-2,)= C-NH-NH 2 



IV 



• and the compounds of formula I which axe 
35 Sovided therefaom can Aero be written 
in the tautomeric form of formula v .— 



— D, 



R 2 r D 2 "1 



L-(CH-Z,)-C-NH- N -i-C-(7 2 -CH) r N 



The condensation is preferably effected in. 
the presence of a diluent, e.g. ethanol, and 

is accelerated by heating the. reagents to- 
gether and the diazacarbocyanme base can 



then usually be isolated by cooling tiie re- 
action mixture. Alternatively, " can be 45 

to separate by addmg a dduent m 
which the product is insoluble, eg. water or 

^Tte Mowing Examples will serve to ^ 

illustrate the invention: — 
Example 1 

1 - (3 - Methyl - 2 - bcnzothiazohnylidene> 
2 - (a - 1 - methyl - 2 - benziminazolyl- 
benzylidene) hydrazine. . 

. a) Maidehcadd(n.4g.),<«iiediylammo- 55 

Inffine (6.8 g.), water (35 mL) and concen- 
nated hydrochloric acid (22 ml.) were boded 
under reflux for 40 minutes. After cooling, 
the solution was n^ade /alkaline with ammonia 
to orecioitate an oil which sohdified on 
Aching and was reerystallised from aqueous 
ethanol to give l-memyl-2^-hydroxybenzyl- 
benziminazole as buff needles, rn.pt. 15/ • 
b) The above alcohol (5.0 g.) was dis- 
solved in acetic acid (34 ml.) and ablution 
of sodium dichromate (2.7 g.) m water (8 
ml.) added. The mixture was foiled under « 
reflux for 35 minutes, diluted with water 
(50 mL) and made alkaline with anmonia 
S precipitate an oil which rapidly solidified. 70 
Recrystallisation from ethanol gave 2-ben- 
. ZO yl-l-memylbenziminazole as white needles, 

""cl t^Benzoyl - 1 - methylbenziminazole 
all e.) and 3 - methyl - 2 - hydrazono- '=> 
benzothiazoline (1-79 g.) (Fuchs and Grauaug, 
Ber., 1928, 61, 57) were .dissolved m hot 
ethanol (12 mL) and acettc aod (1.0 mL) 
added to the solution. After boihng for 5 gQ 
minutes, the solution was cooled to precipi- 
tate a solid which was reerystallised from 
the product as pale yellow plates, rn.pt 
142—5°. 

Example 2 85 
1 - f3 - Methyl - 2 - benzothiazolinyhdene> 
2 - (« - 1 - methyl - 2 - benziminazolyl- 

^Byte^'of a) and b) of Example 

1 2 - * - hydroxyethyl - 1 - methylbenz- 
£rinazole (buff needles, rn.pt. 86-7° from **k. J 
water) was prepared from a-methylatnmo- 
amline and lactic acid, and oxidised to give 

2 - acetyl - 1 - methylbenziminazole (wnite 
microcrystak, rn.pt 64—5° from water). 

b) 2 - Acetyl - 1 - methylbenzimmazole 95 
fl 74 K.) and 3 - methyl - 2 -hydrazono- 
b^zotmazoline (1.79 g.) were dissolved * 
hot ethanol (12 ml.) and acetic and (1.0 mL) 
added. After boiling for five minutes a sobd 
was precipitated and, after cooling, was 100 
filtered off and recrystallised from ethanol to 
give the product as pale yellow needles, rn.pt. 
188—9°. 

Example 3 

1 - (3 - Methyl - 2 - benzothiazolinybdene)- 105 
2 - 0* - 2 - pyridylethylidene) hydrazine. 
2-Acetylpyridine (2.47 g.) (Pinner, Ber, 
1901, 34, 4240) and 3-methyl-2-hydrazono- 
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benzothiazoline (3.6 g.) were dissolved in 
hot ethanol (20 ml.) and acetic acid (2.0 ml.) 
added. After boiling for ten minutes the 
solution was cooled to give a crystalline solid 

5" which was filtered off and recrystallised from 
benzene-light petroleum to give the product 
as very pale yellow rhombs, m.pt. 135°. 

Example 4 
1 - (3 - Methyl - 2 - benzothiazolinylidene)- 

10 2 - (« - 4- pyridylethylidene) hydrazine. 

4-Acetylpyridine (2.02 g.) (Pinner, ibid. 
4250) and 3-methyi - 2 - hydrazonobenzo- 
thiazoline (3.0 g.) were dissolved in hot 
ethanol (30 ml) and acetic acid (2.0 ml.) 

15 added. The solution was bodied for 5 
minutes, cooled and diluted with water to 
precipitate a solid which was filtered off and 
recrystallised from benzene to give the 
product as yellow needles, rn.pt. 188°. 

20 Example 5 

1 - (3 - Ethyl - 2 - benzothiazolinylidene)- 
2 - (x - 2 - quinolylethylidene) hydrazine. 

a) Pulverised sodium (4.1 g.) and dry 
toluene (50 ml.) were stirred and ethanol 

25 (8.3 ml.) added and the mixture boiled under 
reflux for 1 hour. A mixt ure of ethyl 
quinaldinate (24.1 g.) and dry ethyl acetate 
(15.8 g.) was added in two portions. A solid 
separated rapidly and after 1 minute the 

30 mixture became too thick to stir. After 
heating in an oil bath at 115° for 6 hours, 
the solid was filtered off, ground with ether 
and dried in; $ir. The solid (39.5 g.) was 
then added to a mixture of concentrated 

35 sulphuric acid (30 ml.) and water (915 ml.) 
and the mixture heated om a steam bath for 
7 hours. The mixture was then made alkaline 
with sodium hydroxide and steam distilled 
to give 2 htres of distillate. On cooling the 

40 distillate gave 2-acetylquinoline as a colour- 
less solid, rn.pt. 51°. 

b) 2-Acetylquinoline (1.71 g.) and 3- 
ethyl - 2 - hydrazonobenzothiazoline (1.94 g.) 
(Fuchs and Grauaug loc tit.) were dissolved 
in hot ethanol (20 ml.) and acetic acid (1.0 
ml.) added to the solution. After refluxing 
for 4 rninutes the solution was cooled to 
precipitate a solid which was filtered off and 
^crystallised from 50 — 50 benzene ethanol 
127^ Ve ^ wdwct as vellow ^aflets, rn.pt. 

Example 6 
1 - (3 - Ethyl - 2 - benzothiazolinylidene)- 
2 - (a - 2 - benzothiazolylbenzylidene) 
hydrazine. 

a) o-Aminothiophenol (62.5 g.) and man- 
delic acid (76 g.) were heated in a 1 litre 
wide-necked flask in an oil bath at 140 — 150° 
f° r 3 hours. The mixture was cooled and 

60 the resulting thick gum dissolved in benzene. 
On shaking the benzene solution with N- 
sodium hydroxide (2 x 100 ml.), a solid was 
precipitated which was filtered off and re- 
crystallised from benzene to give 2-x-hydroxy- 

65 benzylbenzothiazole as colourless needles, 



rn.pt. 121°. 

b) The alcohol (28 g.) was dissolved im 
acetic acid (258 ml.) and a solution of sodium 
dichromate (16.3 g.) in water (43 ml.) added. 
The mixture was boiled under reflux for 45 70 
minutes and added to water (1.5 htres) to 
precipitate a solid which was filtered off and 
recrystallised from ethanol to give 2-benzoyl- 
benzothiazolc as white needles, rn.pt. 102°. 

c) 2-Benzoylbenzothiazole (2.39 g.) and 75 
3 - ethyl - 2 - hydrazonobenzothiazohne (1.94 

g.) were dissolved in hot ethanol (20 ml.) 
and acetic *Scid (1.0 ml.) added to the mix- 
ture. After boiling under reflux for 3 
rninutes the solution was ccoled u> precipi- 80 
tate an oil which on scratching became solid. 
This solid was filtered off and recrystallised 
from 50 — 50 ethanol benzene to give the 
product as yellow needles, rn.pt. 175 — 177°. 

Example 7 85 
1 - (3 - Methyl - 2 - benzothiazolinyhdene> 

2 - (a - 2 - benzothiazolylbenzylidene) 

hydrazine. 

2-Benzoylbenzothiazole (2.39 g.) (prepared 
as Example 6, stages a) and b)) and 3-methyl- 90 
2-hydrazonobenzothiazoline (1.79 g.) were 
dissolved in hot ethanol (20 ml.) and acetic 
acid (1.0 ml.} added. After boiling under 
reflux for 3 minutes the solution was cooled 
to precipitate a solid which was filtered off 95 
and recrystallised from ethyl acetate to give 
the product as yellow needles, m.pt. 193°. 

Example 8 
1 - (3 - Methyl - 2 - benzothiazolinylidene> 

(2 - (a - 2 - benziminazolylbenzyhdene) 100 

hydrazine. 

a) Mandelic acid (50 g.), o-phenylene di- 
amine (24 g.), water (140 ml.) and concen- 
trated hydrochloric acid (88 ml.) were boiled 
under reflux for 40 minutes. The mixture 105 
was diluted with water, cooled and excess 
ammonia added to give a white precipitate 
which was filtered off and recrystallised from 
aqueous ethanol to give 2 - o - hydroxy- 
berizyibenzirninazole as white needles, m.pt. 110 
207—8°. 

b) The alcohol oxidised in a similar fashion 
to that of stage b) of Example 6, to give 
2-berizoylbenziminazole from ethanol as 
colourless needles, m.pt. 214 — 5°. 115 

c) 2-Benzoylbenziminazole (2.5 g.) and 3- 
methyl - 2 - hydrazonobenzothiazoline (2.8 g.) 
were dissolved in hot ethanol (60 ml.) and 
acetic acid (5.1 ml.) added. After boiling 
under reflux for 5 minutes the mixture was 120 
diluted with water to give a yellow solid 
which was recrystallised from benzene to 
give the product as yellow needles, nxpt. 
236—237°. . 

Example 9 125 
1 - (3 - Methyl - 2 - benzothiazolinyhdene)- 
2 - (a - 2 - benzothiazolylethylidene) 
hydrazine. 

a) In a similar manner to that of Example 
6, stages a) and b), lactic acid and o-arnino- 130 
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thiophenol gave 2 - a - hydroxyemylbenzo- 
tMafole, b.pt. 140-165° at 1 mm .which 
then crystallised and -was recrystalhsed from 
cyclohexane to give pale yellow needles 
5 rn.pt. 62—3°, and oxidation of this alcohol 
gave 2-acetylbenzothiazole from ethanol as 
colourless needle^ rn.pt. Ill— -112 . 

b) 2-Acetylbenzothiazole (6.9 g.) ^ and 3- 

10 ££ic acid (10 ml.) added. After refluxing 
for 3 minutes, the mixture was cooled to 
give a yellow soM which was filtered off 
Sid recrystallised from benzene to give the 
15 product as yellow needles, rn.pt. Ill • 
Example 10 
1 . (3 - Methyl - 2 - benzotMazolmyhdene> 
2 - (« - 2 - benziminazolylethyhdene) 

20 a) ^Sar manner to that of Exffimle 
8 stages a) and b), lactic acid and o-phenylene 
IS? Sve 2 - . - bydroxyethy*™, 
azole from water as colourless needles, rn.pt. 
181—2° and 2 - acetylbenziminazole from 
25 water as colourless . leaflets, m.pt "tt-^. 
K> 2-Acetylbenziminazole (2.5 g ; ; ana 
3 - methyl - 2 - hydrazonobenzothiazohne 
(2.8 g.) were dissolved in hat .«*J*Mg> 
ffi and acetic acid (5.1 mL) added. After 
30 boiling under reflux for 5 minutes, the nnx- 
30 Srlas cooled to give a sobd which w^ 
filtered off and recrystalhsed from etoanoi 
S^e me product as pale yellow needles, 

rn.pt. 236—7°. 
« r Example 11 

1 . (2 - Benzothiazolyl) - 2 - (* - 2 - benzo- 

thiazolylethylidene) , 
2-Hydrazinobenzothiazole (1.65 gO 
gust and Cocker, J. Chem. Soc, 1949, 362) 
40 and 2-acetylbenzotbiazole (1.77 g.) (made as 



in Example 9, stage a)) were d^lyed in 
ethanol (20 ml.) and acetic acid (1-0 ml.) 
added. After boiling for 20 minutes the 
solution was cooled to give a sohd which was 

filtered off and recrystalhsed from 85 /0 45 
ethanol to give the product as pale yellow 
leaflets, rn.pt. 203 — 5°. 

Example 12 
1 . (2 - Benziininazolyl) - 2 : (« - benzo- 
thiazolylethylidene) hydrazine. 50 
In a similar manner to that pf Example 
Ai 2 - hydrazinobenzoinunazcde (U 
2,073,600) and 2-acetylbenzotbia«>le ^ (see 
Example 9, stage a)) gave the ProduOi rom 
ethanol as yellow leaflets, rn.pt. 280—2 . 55 

Example 13 
1 (3 - Ethyl - 2 -a benzothiazolinylidene)- 
" 2 - (« - 2 - benzothiazolylethylene) hydr- 

2-iSbenzothiazole (0.69 g.) (obttined as 60 
in Example 9, stage a)) and 3 - ethyl - Z- 
hvdrazonobenzothiazohne (0.7 g.) were 
heated with ethanol (10 mL) and acetic acid ^ 
(1 7 mL) for 4 minutes on a steam bath, on 
cooling, a solid was precipitated which was 65 
filtered off and recrystalhsed from ethanol 
to -give the product as yellow needles, m.pt. 

The present invention accordingly includes 
the new compounds of formula I and tauto- 70 
meric formula V, their production by the 
method described, the dyeing of temle 
materials, particularly poly - acrylonitxde 
materials, by means of said compounds and 
the dyed materials so obtained. 



V. GAIXAFENT, 
Chartered Patent Agent, 
23 Roden Street, 
Dford, Essex. 
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